Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.006 Å; R factor = 0.043; wR factor = 0.146; data-to-parameter ratio = 12.2.
In the title compound, [Ni 2 (SO 4 ) 2 (C 13 H 8 N 4 ) 2 (H 2 O) 4 ]Á2H 2 O, the complete dimeric complex is generated by an inversion center. The Ni II atoms are octahedrally coordinated by two N atoms from one 1H-imidazo [4,5-f] [1,10]phenanthroline (IP) ligand and two O atoms from two adjacent sulfate ions forming the equatorial plane, with two coordinated water molecules in the axial sites. Both of the sulfate ions act as bidentate-bridging ligands connecting the two Ni II ions, thus generating a binuclear complex. In the crystal structure, O-HÁ Á ÁO and O-HÁ Á ÁN hydrogen bonds involving the coordinated and uncoordinated water molecules and N-HÁ Á ÁO links lead to the formation of a two-dimensional sheet structure developing parallel to (010). Weak -stacking interactions [centroid-centroid separation = 3.613 (2) Å ] between the IP ligands also occur.
Related literature
For related structures, see : An et al. (2007) ; Gu et al. (2004) . For general background, see: Ross et al. (1999) ; Xu et al. (2003) ; Xiong et al. (1999) . For details of graph-set theory, see: Bernstein et al. (1995) .
Experimental
Crystal data [Ni 2 (SO 4 Hydrogen-bond geometry (Å ,  ) . 
Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97. (Ross, et al., 1999; Xu et al., 2003) . 1H-imidazo[4,5-f][1,10]-phenanthroline (IP) is an important derivative of 1,10-phen that has been used to recognize the secondary structure of DNA in Ru(II) complexes (Xiong et al., 1999) . Furthermore,the rich electron conjugated rings of IP may be important for providing potential supramolecular recognition sites for π-π aromatic stacking and, via the imidazole moiety, IP can form hydrogen-bonding interactions, thus allowing for the formation of supramolecular assemblies. Herein we report the synthesis and characterization of the title compound, (I).
The center of the dimeric complex is located on an inversion center. Each Ni II atom is octahedrally coordinated by two N atoms from one IP ligand and two oxygen atoms from two adjacent sulfate ions forming the equatorial plane, whereas axial positions are occupied by two oxygen atoms of coordinated water molecules ( Figure 1 ). Taking account of these two irregular bond angles [168.06 (11)° for O3-Ni-N1 and 172.06 (12)° for O1W-Ni-O2W], the geometry of copper center is best described as a distorted octahedron (Table 1 ). The distances of Ni-N and Ni-O bonds are similar to those of related complexes (An et al., 2007; Xu et al., 2003) . Both of sulfates taking as bidentated-bridging mode connect Ni II ions, generating a binuclear complex. The separation of Ni-Ni distance is 5.16 (6) Å, which is markedly shorter than the corresponding Ni-Ni distance of 6.132 (4)Å in Ni II analog (Gu et al., 2004) . Each IP molecule only binds to Ni II center via two nitrogen atoms from two pyridine rings. The IP ligand does not show any abnormal characteristic, with its four bound rings being basically coplanar. One type of π-π stacking interaction between pyridine and imidazole ring from two adjacent IP ligands. The centroid to centroid distances for the further π-π stacking interaction is 3.613 (2)Å [symmetry code = x, -y, z -1/2], thus indicating weak π-π stacking interaction (Fig. 2) .
Intramolecular hydrogen bonds between coordinated water molecules and oxygen atoms from sulfate ions may contribute to its stability (Table 2) . Fruthermore, the linking agent is the extensive hydrogen-bonding network involving all the available water molecules and, together with some N atoms of the organic ligand, resulting in the formation of a two-dimensionnal network ( Figure 2 ). For example, the lattice water molecule (O3W) is hydrogen bonded to the O2 and O4 atoms of two related sulfates groups, so generating a R 4 2 (8) motif (Bernstein et al., 1995) (Figure 2 ).
Experimental IP (0.031 g, 0.18 mmol) and NiSO 4 (0.28 g, 0.11 mmol) were added to acetonitrile (15 ml), the mixture was heated for ten hours under reflux conditions. The resultant solution was then filtered to give a pure solution which was infiltrated by diethyl ether freely in a closed vessel: three weeks later, green blocks of (I) were collected. 
